Macrophage-induced cytostasis: kinetic analysis of bromodeoxyuridine-pulsed cells.
The effect of tumoricidal macrophages on the cell cycle progression of six different cell lines was studied using an anti-bromodeoxyuridine (BrdUrd) monoclonal antibody to follow the traverse of BrdUrd-labeled cells. Exponentially growing cultured mammalian cells, from six different cell lines, were prepulsed with BrdUrd before exposure to tumoricidal macrophages. The cultured cells were then analyzed as a function of time for DNA content (by propidium iodide staining) and for BrdUrd incorporation (using a fluoresceinisothiocyanate [FITC]-conjugated anti-BrdUrd monoclonal antibody). The position of the cells in cycle and the progression of the BrdUrd-labeled cohort was followed using flow cytometry. The cell lines examined were: Colon 26, BALB/c-3T3, ST3T3 (a spontaneously transformed, tumorigenic clone of 3T3), WCHE5 (a clone of whole Chinese hamster embryo cells), RIF (a radiation-induced fibrosarcoma), and A101D (a human melanoma). The bivariate distributions showed that for all six cell lines the BrdUrd-labeled cohort in the control cultures progressed around the cell cycle during the first 12 h of culture, as the cells exponentially increased. In contrast, when each cell line was incubated with tumoricidal macrophages, the BrdUrd-labeled cohort did not progress through cell cycle but remained in S phase throughout the 12-h culture period. There was also no evidence for progression of cells out of G1. The data show that cells were arrested in every phase of cell cycle. This study suggests that cytostasis, as manifested by the termination of progression in all phases of the cell cycle, is a universal phenomenon induced by tumoricidal macrophages.